Purpose Many prostate cancer survivors have lasting symptoms and disease-related concerns for which they seek information. To understand survivors' information-seeking experiences, we examined the topics of their information searches, their overall perceptions of the search, and perceptions of their health information seeking self-efficacy (i.e., confidence in their ability to obtain information). We hypothesized that negative search experiences and lower health information seeking self-efficacy would be associated with certain survivor characteristics such as non-white race, low income, and less education. Methods This was a retrospective study using data from the Michigan Prostate Cancer Survivor Study (state-based survey of long-term prostate cancer survivor outcomes, N = 2499, response rate = 38 %). Participants recalled their last search for information and reported the topics and overall experience. We conducted multivariable regression to examine the association between survivor characteristics and the informationseeking experience. Results Nearly a third (31.7 %) of prostate cancer survivors (median age of 76 years and 9 years since diagnosis) reported having negative information-seeking experiences when looking for information. However, only 13.4 % reported having low health information-seeking self-efficacy. Lower income and less education were both significantly associated with negative information-seeking experiences. Conclusions Our findings suggest that many long-term prostate cancer survivors have negative experiences when searching for information, and lower income and less education were survivor factors related to negative informationseeking experiences. Implications for cancer survivors We advocate for ongoing, information needs assessment at the point-of-care as the survivorship experience progresses to assess and potentially improve survivors' quality of life.
Background
There are approximately three million prostate cancer survivors living in the USA, and this number is projected to grow to four million in 10 years due to favorable survival rates [1] . Along with high survival rates, prostate cancer survivors report a particularly critical need to find a Bnew normal^due to their lasting physical symptoms. Nonetheless, they are faced with a lack of appropriate support and many have decreased quality of life [2] [3] [4] . Additionally, racial and socioeconomic disparities exist: prostate cancer survivors from non-white populations, those with lower income and less education tend to have poorer outcomes and quality of life, as well as worse survival rates compared with white, better educated, and wealthier counterparts [5] [6] [7] [8] .
To address follow-up care and improve patient outcomes in this growing population, the American Cancer Society convened a multidisciplinary team of experts to create a list of guidelines for comprehensive prostate cancer survivorship care [9] . These guidelines include a call for primary care clinicians to give appropriate information to help survivors self-manage their symptoms, make decisions, and improve their quality of life many years posttreatment. Having information about one's disease, treatment, and self-management strategies has been shown to improve medical decision-making, communication with one's provider, and psychosocial well-being for all cancer survivors [10] [11] [12] [13] [14] . While a sizeable proportion of all cancer survivors actively look for cancer information, survivors have reported experiencing barriers to finding and understanding information, thus resulting in dissatisfaction and unmet supportive and information needs [15] [16] [17] [18] .
In a previous study, we reported on long-term prostate cancer survivors' symptom burden and found that men with greater burden were more likely to need tailored information (e.g., high sexual symptom burden was associated with a greater need for relationship information) [19] . Another previous study from this dataset reported 59.2 % of prostate cancer survivors preferred receiving information from their health care providers. Other preferred information sources included Bsomeone with prostate cancer^(39.4 %), Bbrochures or pamphlets^(37.5 %), BNational Cancer Institute/American Cancer Society^(36.1 %), and BInternet^(31.0 %) [4] . In the same study, the majority of prostate cancer survivors (82.6 %) reported receiving information from their health care providers, their preferred source. Frustration may still exist during information seeking, so in this study, we sought a deeper understanding of long-term prostate cancer survivors' information seeking experiences to determine if men experienced barriers or struggles during the information-gathering process. We also examined the nature of these potential barriers/struggles (e.g., information was too hard to understand). Building on Hesse and colleagues' previous findings of general information-seeking experiences in all cancer survivors [17] , we specifically explored the association between several demographic factors: age, race, marital status, income, education, and health information-seeking self-efficacy (defined as one's confidence in obtaining information) and information-seeking experiences in long-term prostate cancer survivors. Based on prior findings, we hypothesized that survivors who were of non-white race, lower income, lower educational attainment, and lower health information-seeking self-efficacy would have more negative information-seeking experiences.
Methods

Study design and sample description
This was a retrospective study using data from the Michigan Prostate Cancer Survivor Study, a state-representative followback survey of long-term prostate cancer survivor characteristics and outcomes [4] . Individuals diagnosed with prostate cancer in Michigan between 1985 and 2004 and living as of December 31, 2005, were identified from the Michigan Cancer Registry. Stratified random sampling was conducted to ensure adequate inclusion of prostate cancer survivors based on race/ethnicity, residence (urban versus rural), and number of years since diagnosis. African Americans were oversampled due to their higher incidence of prostate cancer and our hypotheses. Exclusion criteria included the following: unconfirmed cancer, incarceration, unable to be located, nonresident of Michigan, unable to complete the survey, and/or physician recommendation against patient contact. Three rounds of surveys were mailed to the remaining eligible participants (n = 6531) and of those, 2499 surveys were returned (response rate = 38.3 %) (see Darwish-Yassine et al. [4] , for more details about data collection).
Measures
Information-seeking experiences
Our primary outcome was a self-reported four-item measure of information-seeking experiences (ISEE) [15, 17] . Respondents recalled their last search for prostate cancer information from any source (e.g., Internet, health care provider) and reported agreement to the following items on four-point Likert scale (strongly disagree, disagree, agree, strongly agree): BIt took a lot of effort to get the information you needed^; BYou felt frustrated during your search for the information^; BYou were concerned about the quality of the information^; BThe information you found was too hard to understand.^The items were averaged and examined individually and as a continuous index. Lower scores indicated positive information-seeking experiences, and higher scores indicated negative informationseeking experiences. The ISEE scale has demonstrated good reliability (Cronbach's α = 0.76) [17] .
Health information-seeking self-efficacy
Respondents assessed their confidence (strongly disagree, disagree, agree, strongly agree) in obtaining information with the following single item: BI am confident that I can get advice or information about prostate cancer if I need it.^An average score was calculated for each respondent. Lower scores indicated less health information-seeking self-efficacy and higher scores indicated more health information-seeking self-efficacy. This item was based on a health information-seeking self-efficacy item used in past research [20] .
Information sought for long-term prostate cancer survivors
Information sought was assessed via a list of 17 prostate cancer-related topics constructed for this study. Respondents selected all topics of their most recent search for information from the following list: 
Survivor characteristics
Demographic and clinical characteristics data (age, race, marital status, income, education level, treatment type, time since diagnosis, and recurrence status) were collected through selfreport.
Statistical analysis
We used descriptive statistics to describe our study population and included the following survivor characteristic variables: age, race, education level, marital status, income, time since diagnosis, treatment type, and recurrence status. We also examined the percentage of survivors reporting specific information searches to determine the top information-seeking topics in the sample. Next, we conducted multivariable linear regression analyses to examine survivor characteristics associated with negative information-seeking experiences (ISEE separate items and index, health information-seeking selfefficacy).
Ethical research approval was granted by the Michigan Public Health Institute (MPHI) and the Michigan Department of Community Health (MDCH) Institutional Review Boards, the MPHI privacy officer, and the MDCH Scientific Advisory Panel. Informed consent was obtained from all individual participants included in the study. All analyses were conducted using SPSS™ software version 22. Table 1 reports the survivor characteristics of the sample. Respondents' median age was 76 years, and median time since prostate cancer diagnosis was 9 years. The majority of survivors were married (78 %), white (80 %), collegeeducated (40 %), 5-9 years since diagnosis (41 %), treated with prostatectomy alone (55 %), and did not have a recurrence (87.7 %). Nearly a third of the entire sample (31.7 %) reported having an overall negative information-seeking experience when looking for information about prostate cancer. Specifically, 29.2 % of the sample had concerns about the quality of information that they obtained and 15.6 % of the sample agreed that the information they found was too hard to understand. Approximately a fifth of the sample expressed they felt frustrated during their search for information (18.2 %) and that information seeking takes too much effort (20.1 %). In addition, 13.4 % reported having low health information-seeking self-efficacy (i.e., confidence in obtaining information). The top three information topics searched for were general prostate cancer information (47.5 %), long-term effects/recovery from cancer (33.9 %), and managing sexual difficulties (31.7 %). Figure 1 depicts differences in negative/positive information search experiences across the top three most searched topics.
Results
We used multivariable linear regression to examine further, the potential associations between survivor characteristics, health information-seeking self-efficacy, and the ISEE (separate items and as an index [17] ) (Table 2 ). First, we entered age, race, marital status, income, education level, treatment type, time since diagnosis, recurrence status, and health information-seeking self-efficacy into the model of factors associated with ISEE, and the overall model was significant F(9, 1172) = 6.67, p < 0.001, with lower income (β = −0.09, p = 0.008) and lower health information-seeking self-efficacy (β = −0.17, p < 0.001) being associated with more negative information-seeking experiences. When examining each item separately (too much effort, frustration, concern with information quality, information too hard to understand), income (β = −0.07, p = 0.04; β = −0.09, p = 0.01; β = −0.08, p = 0.02; β = −0.09, p = 0.009, respectively), as well as lower health information self-efficacy (β = −0.19, p < 0.001; β = −0.18, p < 0.001; β = −0.11, p < 0.001; β = −0.13, p < 0.001, respectively) emerged as significant associations in all models. Lower levels of education (β = −0.09, p = 0.01) were also associated with increased feelings that the information obtained was too hard to understand.
Discussion
In our sample, nearly three quarters of long-term prostate cancer survivors reported seeking information about prostate cancer in general, and specifically about long-term effects/ recovery from cancer and managing their sexual difficulties. Nearly a third of this cohort had negative experiences searching for information even though the majority reported confidence in their ability to seek health information. This suggests that there were significant unmet information needs in this population of prostate cancer survivors.
There is a growing desire among cancer survivors to be active participants in their health care, and a 14 % increase in cancer information seeking has been documented over the past 10 years [21] . Like Finney Rutten and colleagues' study, we found that long-term cancer survivors in our sample were actively searching for information; however, we note that still a sizable proportion of our sample (31.7 %) reported having negative information-seeking experiences, including having concerns about information quality, experiencing frustration during searching, feeling that information seeking takes too much effort, and reporting that information obtained is too hard to understand. Our data suggest that both accessibility and comprehensibility of information are important issues to address in cancer survivorship due to the documented positive association between access to information and improved medical decision-making, communication with one's provider, and psychosocial well-being [10] [11] [12] [13] [14] .
High health information-seeking self-efficacy had a significant association with less negative search experiences as expected. Our results indicate that prostate cancer survivors report negative information-seeking experiences, similar to Hesse et al.'s general cancer survivor information-seeking study [17] , and provide more supporting evidence that prostate cancer survivors need support managing information environments.
Income and education emerged as being significantly associated with negative information-seeking experiences, which partially confirmed our hypothesis. Specifically, having less education was associated with perceptions that the information obtained was too hard to understand. Our findings further support other research indicating that disparities in income and education have negative consequences for prostate cancer survivors' quality of life [5] [6] [7] [8] . Rutten Finney and colleagues report that over the past 10 years, older age, less education, and lower income continue to be factors associated with less information seeking, and the authors conclude that health care providers remain important sources of information in cancer survivor populations [21] . We did not find a significant association between race and information seeking. These findings, as well as our prior research [19] , suggest that there are unmet information needs in the prostate cancer survivor population and underscore the fact that prostate cancer survivors continue to have ongoing questions long after their treatment is completed. We found that general prostate cancer information, symptom management, and managing sexual difficulties were all critical topics of interest in this population. Worry about survival and treatment-related sexual problems continues to have long-term psychosocial consequences for married prostate cancer survivors and their partners, and these consequences are rarely, if ever effectively addressed in usual prostate cancer survivorship care [3, 22, 23] . The ongoing difficulty prostate cancer survivors have with searching for and obtaining appropriate information suggests that specialty and primary care providers need to both continue to explore unanswered or unaddressed questions with their patients over time, as well as facilitate prostate cancer survivors' ability to inform their concerns with available resources.
Providers need to have reliable information and resources at the point of care to adequately support this population. Hesse and colleagues found the majority of cancer survivors prefer gathering information from their health care providers; however, only a minority actually did [17] . Darwish-Yassine and colleagues found similar supporting evidence: approximately 60 % of their sample listed health care providers as a preferred source of information [4] . Although access to providers' time may be limited, it is possible that providers can be a gatekeeper or facilitator to direct their patients to high-quality, trusted sources of information. Herein, we have compiled a list of suggested resources for primary care providers to provide to prostate cancer survivors (Table 3) . These resources may facilitate communication about prostate cancer survivor concerns.
Our study has several strengths. First, we used a large cohort of prostate cancer survivors which makes the findings more generalizable. Our sample was limited to Michigan prostate cancer survivors; however, efforts were made to ensure adequate inclusion of prostate cancer survivors based on race/ ethnicity, residence (urban versus rural), and number of years since diagnosis; therefore, there is no reason to suspect that this state-based sample would stray too far from national estimates. Second, we used a validated brief measure of information-seeking experiences, which provided unique insight into the need to not only create relevant supportive information/resources for long-term survivors but to also develop pathways and practices in usual care through which survivors can access those resources. Third, our study expands prior research suggesting that prostate cancer survivors continue to search for information long term and have negative experiences during these information searches. Fourth, our study findings are aligned with the current recommendations of the American Cancer Society guidelines for prostate cancer survivorship care and add much needed evidence for the necessity of long-term assessment and information support by primary care clinicians at the point of care [9] . Our study also had some limitations. The cross-sectional nature of the survey precludes our ability to generalize results over time, and the retrospective nature of the survey is subject to memory bias. Also, our response rate was 38.3 % among eligible participants; however, this is comparable to similar cancer survivorship studies [24] . Despite these limitations, our findings still provide robust evidence that long-term tailored information We have proposed a list of resources that cover three topics which we found important to long-term prostate cancer survivors. Future research can examine the usefulness of these resources in developing information needs assessment interventions at the point of care, with a particular aim to address economic and educational disparities. Additionally, the effectiveness of these interventions can be assessed to determine if these approaches improve information-seeking experiences and overall quality of life over time. Ethical approval All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
Informed consent Informed consent was obtained from all individual participants included in the study. 
